NOTES ON OESTODE PARASITES OF FISUES. 



By Edavin Linton. Pb. D., 

Professor of Biolofjy, Jrashington and Jefferson College. 



These notes are based on two collections. First, a collection made 
by the author ax Woods Holl, Massachusetts, in July and August, 1889; 
and second, a collection belonging to the United States Xational 
^Inseiim. 

It is a matter of regret on the part of the author that fuller accounts 
of some of the species described are not given ; particularly is this true 
of new species, and of those concerning whose identification there is 
some doubt. The excuse, iu nearly every case, is, either the small 
amount or unsatisfactory condition of the material. 
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1. TiENIA SALVELINI, new species. 

(Plato XXVII, figs. 1-5.) 

Tifpe, — Xo. 4811, From intestine of Great Lake trout 

[Cri^ilromer namaycush)- Outer Island, Lake Superior; J. W. iUilner. 

In this lot are several small Tcctiiw) seolices with few roundisli or 
oblong segments, in some of wliicli tlie male genitalia were developed, 
otherwise immature; length from to 5 mm. 

These specimens bear some resemblance to the young of 1\ fonilosa, 
Batch, as described by Zschokke.^ 

Head usually rounded in front, with suckers directed anteriorly. The 
diameter of the head varies according to state of contraction, usually 
0..) to 0.4 mm.; suckers relatively large, usually directed forward, 
prominent, rather deep, O.lo to 0.18 mm. in diameter, aperture 0.1 mm. 
in diameter. Xeck assuming various contraction shapes; in some con- 
tinuous with head and merging imi)erceptibly in body; in others sepa- 
rated by a constriction behind the head; in others not se])arated from 
head by constriction but with segments beginning abruptly; numerous 
cal(*areoiis bodies in neck behind head. Fsually first segments indis- 
tinct, broader than long. Oldest segments longer than broad; genital 
a])erture near middle of lateral margin a little nearer anterior margin. 
Yitellaria making a narrow border along lateral margins; beginning of 
germ gland at posterior end; central region in front of rudimentary 
germ gland occu])ied by prominent testicular lobes; cirrus-bulb oblong, 
elliptical, convex on posterior, straight or slightly concave on anterior 
surface; cirrus enters from inner anterior edge of bulb, then traverses 
middle of bulb to orifice; length of bulb, 0.2(> mm.; diameter, 0.14 mm ; 
largest segments, 1.5 mm. iii length and 0.75 inin. in bnmdth. 



Rpcli. Vors Parasit. dos I’oissons d’vaii douce, 1S81, p. 20. 
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2. T^NIA DILATATA Linton. 

Tivnia dUatata Lixtox, IJ. S. Fish Cora. Kept., 188(5, pp. 488-4<S9, pi. v, jiins. 14-16. 

jSTo. 4812, U.S.N.M. Fi’om coininoii eel {AnguiUa chri/sopa). Several 
strobiles but in bad state of preservation; no scolices; anterior ends 
have been exceedingly long and slender. The characteristic dilata- 
tions of this species can not be proved from these speeiinens. The 
general a])pearance of the strobiles, as well as the character of the seg- 
ments, however, agrees with this species. 

It may be added that the segments of these specimens agi’ee with 
Moliids description of his T. hemispherical With the evidence at hand, 
however, I do not feel justitied in uniting the two species of 1\ dilatata 
and T. hemispherica. 

3. Ti$:NIA OCELLATA Rudolph! ( ?). 

(Plate XXVII, figs. 6-11.) 

Tcrnia ocellaia Diesixo, Syst. Helm., I, p. 513; Kevis. d. C'ephal., Cycl., jip. 

376-377. — Vox Lixstuw, Troscli. Arcliiv., 1875, I, p. 184. — Zsciiokke, Kech. 

V(TS Parasit. (h'S Poissons d’eau donee, pp. 13-14. 

]^^o. 4742, U.S.X.M. 4bvo tapeworujs from rock-bass (Amhloplites 
riq)€.stris)j J. W. ]Milner. Doctor Joseph Leidy describes a tapeworm 
from this tish^ under the name of Twnia umhJoplitis^ which he states 
resembles T. ocellaia liudolphi of the P]uropean perch {Perea flariatilis) 
and i)erhaps is the same, 

]My specimens agree with Doctor Leidy’s pretty well ex(*ept in the 
character of the neck. In T, amhloidiiis the neck is des(*ribcd as short 
or none.’' Jn my specimens the neck is long. 

There is need of s])ecial systematic work to be done on species of the 
genus Twnia infesting the fresh water fishes of Xorth America. Of the 
specimens that have fallen under my observation, thus far onl}^ alco 
holic, there are present so many characters that seem to unite them 
with some established European species, at the same time with so many 
contradictory characters, that satisfactory identitications can not be 
made. 

The two siiecimens in this lot are 310 and 470 mm. in length, lespec- 
tively. Other dimensions of the larger siiecimens are: Diameter of head, 
0.75 mm.; breadth of neck, 0.55; thickness of neck, 0.5; diameter of 
sucker, 0.4. 

Dead squarish, dcjiressed, bothria orbicular, prominent, with strong 
muscular structure. The head is slightly prominent at apex and is ter- 
minated by a small jiore, which may and probably does function as a 
sucker. Neck nari ower than head, subcylindrical, increasing in breadth 
uniformly for the first 15 mm., where, in the larger specimen its 
breadth is 1.35 mm.; it is unjointed, but is moderately wrinkled trans- 
versely, transparent, with somewhat delicate tissue. The first segments 
are about 30 mm. back of the head; 1.5 broad and 0.25 long; indistinct. 

iPror. Acad. Nat. Sci., Phila., 1887, ]>p. 22-23, ligs. 7-8. 
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Toward the posterior end the segments become somewhat sqnarisli. The 
strobile does not vary much in breadth, but is a little broader in median 
than in anterior region and narrows a little posteriorly. The segments 
are rather firmly united. The reproductive ajicrtures are near the lat- 
eral margins of the segments near the anterior end; while they are 
irregularly alternate, there are frecpiently several in succession on the 
same side. The angles of the segments ai e bluntly rounded, and there 
is a slight tendeiu'y to convexity in the lateral margins, thus making 
the strobile weakly crennlate in places. 

In postero median segments the ovary is seen as an elongated trans- 
verse body lying near the posterior end of the segment ; the vaginapasses 
forward along the median line, passing in front of the cirrus bulb not far 
from the anterior border of the segment. The cirrus bulb is spacious, 
pyriform, equaling in length a little over the breadth of the segment. 
The vitellaria were seen mainly near the lateral margins and the testes 
in the antero-median region of the segment. In posterior segments ova 
were very numerous in racemose clusters along the middle ])ortion of 
the segment, small, nearly globular, with thin, transi)arent shell and 
from 0.O2 to 0.025 mm. in diameter. 

The apex of the head in one of the speeimens is somewhat elevated, 
and there appears to be a small terminal pore oi* dei)ression, but it could 
not be called a sucker. In the other specimen the prominent suckers 
were directed forward so that the apex of the head was partly con- 
cealed. 5Vheu the head was made transparent, no terminal sucker 
could be seen. If there be a fifth or terminal sucker, as in some of this 
series of TnanVc, it must be exceedingly weak and ill-dehned. 

The head may assume diverse shajies with different degrees of con- 
traction. 

The length of the median segments in the larger specimens was 0.4 
mm., breadth, 2.0; toward the i)osterior end, length 1, breadth 1.8. 
The last segment was 1 mm. in length, l.T broad at anterior end, taper- 
ing ])()steriorly to a blunt point. The cirrus was exerted in this seg- 
ment and was 0.75 mm. in length, 0.07 in diameter at base, and 0.04 in 
diameter at apex. 

This reference of these Tcvniw oT AnibJoplites to the species T, oceUata 
is jirovisional only. I think, however, that there can be little doubt 
but that my specimens are identical with T, amblopUtis Leidy. The 
apparent abseiu'e of neck in Leidy's s[)ccies may be ascribed to the 
presence of slrong transverse wrinkles, due probably to the action of 
the preserving fluid. 

1. MONOBOTHRIUM HEXACOTYLE, new species. 

(lUates XXVII, figs. 12-19; XXVHI, figs. 1-3.) 

Type. — Ko. 4792, r.S.N.^r. Label reads: ^U'T'om i^neker {Catostomus 
sp.) inhabiting the Gila Liver and Salt Liver, Arizona; E. Lalmer.’’ 

Eight specimens; largest about 14 mm. in length and 1.5 in breadth 
and 0.3 thick; smallest about 8 long, 1 broad, and 0.25 thick. 
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Diiuensioiis ot* one of the larger .s])ecinieiis : Lengthy 14.5 mm.; 
breadth of head, 0.72; breadtli immediately back of head, O.GS; great- 
est breadth, 1: breadth near posterior end, 0.7; breadth at posterior 
end, 0.3; length of head, 0.7. 

Genital aperture, 2.8 min. from posterior end. Ova eollected in folds 
of the uterus near the ])osterior end of tlie body, 0.038 to 0.040 mm. in 
larger diameter and about 0.2 in shorter diameter. 

Bothrium terminal, somewhat two-lobed, lobes lateral, namely, cor- 
responding to flat surfaces of body: each lobe divided by two longi- 
tudinal ribs into three loculi. The six loculi meet at the apex of the 
head and form a central papilla which may ])roject forward as a sharp 
conical elevation or be contracted to a low eminence; doubtless other and 
diverse shapes may be assumed by this versatile organ ; body flattened, 
not divided into segments. In sjiecimen made transparent by oil of 
cloves the anatomy of the reproductive organs was seen to agree 
closely with that made out for Mo}iohothrifnn ferrhnnhs Linton, found 
in a Slicker {CatostomKs ardens) from Heart Lake, Yellowstone National 
Park, Wyoming.^ Testes arranged along central s})ace; vitellin(\gland 
along lateral margins and at postericn* end : both vitellaria and testes 
beginning near the head; ovary with lateral folds extending nearly to 
cinais; uterus with ova lying in folds behind the genital aperture, also 
a few folds near the posterior end behind ovary; genital aperture about 
posterior fifth; cirrus about 0.1 mm. in diameter; cirrus-bulb about 0.27 
in diameter. Cirrus extended in one specimen imesented the following 
dimensions: Length, 1 mm.: diameter at ajiex, 0.043: diameter near 
middle, 0.0.15; diameter at tumid base, O.OSO. Lateral vessels commu- 
nicate with a posterior terminal iiore. 

The ovary lies nearest the tace on which the genital aperture is situ- 
ated, the median poi tion showing flrst in longitudinal sections. Calling 
this side ventral then at the posterior end the vitelline gland is dorsal 
to the posterior folds of the uterus, which in turn pass dorsally to the 
central portion of the ovary. 

5. SCHISTOCEPHALUS DIMORPHUS Crepin (?) 

(Plate XXVIII, tigs. 1-5.) 

SchistocejAialus (Unwrphus Diesixg, Syst. Helm., I, i)p.4s4-485; Pevis. d. Cepb. 
Par., pp. 232-235. — WiLtE.voES-SriCM, Zoitsebr. f. w. Zool., XIX. p. 463-472, 
pi. XXXV, bgs. 1-3. — SuAUiNSLANi), Eiiibryoualen t wickliuig, ]»p. 36-33, j)!. in, 
tigs. 8-10. 

Noc 4727, U.S.X.M. From abdominal cavit}' of the blob {CoUks 
bairdii). Swan Liver. ^lontana, August 3, 1801 ; B. W. Everinan, 
collector. 

Thrc(‘ specimens, 32, 30, and 5 mm. in length and G, 5, and 1.5 in 
breadth, respecti\ely. Dimensions of larger s])ecimen: Lengtii, 32 
mm.; greatest breadth, middle, 0: breadth, 2.5. from anterior end, 3; 

S. PXsb Co’.ii. Rept., 1883-1S91, pp. 548-552, pis. lxiu-lx\', ligs. 1-21. 
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breadtli near i)osterior end, 2,50; length of median segments, 0.25; 
breadtli of liead, anterior end, 0.40; breadtli of bead, base, l.oO; length 
of head, 0.80. Body lanceolate, depressed, articulate. Head short- 
triangular, obtuse, with median, terminal pore, and two flat, leaflike 
flaps (bothria) on lateral margins, separated from each other on flat 
surfa(‘e by a bioad, shallow sulcus. First segment much broader than 
head, its posterior bordei* much broader than its anterior border; sub- 
se(pient segments increasing in breadth rapidly, their posterior borders 
greater than their anterior, until maximum breadth is attained; lat- 
eral margins of anterior segments with a distinct einargination, which 
character also apiiertains to the bothrial flaps of one of the specimens 
{Fig. 4). 

S, (Uworphus is described as having in the larval state a longi- 
tudinal media]! furrow on each face. These specimens do not exhibit 
this character; neither do they have anything that can properly be 
called a costa dividing the two bothria. I do not find any mention 
of emarginations on the segments in any of the descriptions of S. <Umor- 
jyhus to which I have access. On account of these differences I refer 
these s]iecimens to /S', (llmorplius with some doubt. Diesing records 8. 
dhnovph ns ^vom the following hosts (genera only given here): Larval 
state from three genera of fish, Gasterostens, Cottns^ and Salmo; one 
bird, Totnnns; one seal, Phova, .Adult state from the following genera 
of birds: Oer/u/s, Jiccnrrirostra, Ardea^ Ciconia, Sterna., CtdpmhnSy Podl- 
apsy Larnsj Anas., Mergns., ZAda^ Alca. The structure of the body resem- 
bles that of the genus Dihothrinm (Fig. 5). Beginning with the outer 
layei* the successive layers are (1) cuticle, (2) a fibro-granular layer with 
small bundles of longitudinal muscle fibers in the inner part, (5) a laj^er 
of circular fibers, (4) a glandular muscular layer, with radiating fibers. 
The outer part of this contains the incipient vitellaria, the central part 
contains large bundles of coarse longitudinal muscle-fibers; radiating 
fibers cross the layer separating the bundles of muscles from each 
other and ])assing between the glandular bodies; (5) a layer of circular 
fibers thicker than (2); (fi) a central core surrounded by the layers of 
circular fibers and containing the incii)ient genitalia embedded in 
granulo fibrous tissue. In the central core the testes could be made 
out; also a longitudinal vessel (nerve) (Fig. 5n), The only ])art exam- 
ined in sections was the anterior, in which the genitalia were no further 
developed than is indicated in Fig. 5. 

0. CYATHOCEPHALUS TRUNCATUS Pallas. 

(Uiate XXVIII, ligs. 6-8.) 

Ta nht truncuta Pallas, 1781, Xene Xordisclie iJeitriige, I, p. 105, pi. iii, 6g. 7. 

Cephalocotylcum DiEsixtj, Syst. Il(4m., I, p. 620. 

Cjaahovrphahis U'lnivains Kesslei:, 1S68, Kvitriigc znr Fauna des Onega-Sees, 
p. 165, pi. VIII, lig. 3 .— Giumm, Zeitsclirift 1'. w. Zool., XXI, pp. 502-504. — 
LoNMJEiKr, K. Svfiiska Vct.-Ak:nl. Handl ingar, XIV, Afd. 4, Xo. 0 (1889). 
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CijathocephaJus tnuicatiis Pallas, Zsfliokke, Keck, snr les Vers l\arnsites des 
lk)is. (Peau donee, pp. 37-40, 2^1. ix, 0. 

Cifanthocephalus tnmcattis (Pallas) Kksslem and Kilkmll, 1892, Zeits<dirilt f. w. 
Zoolo^ie, LIII, 4, Ileft (sep. abdr., i>i^. 0-3'), XXl'II, figs. 1-U). 

Xo. 4782^ U.S.X.]\L From pylorio cceca of common wliite-lLsli {Fore- 
(/oHKs dupeiformis) Outer Island, Lake Superior: J. NV. ^Milner; several 
frag’inents, not in good state of preservation. 

Body fusiform fattened, bead funnel shape. Dimensions of typical 
specimen: Length, 7 mm.; diameter of head at ai)ex, 0,8; diaujeter of 
head at base, 0.45; length of head, 0.8; maximum diameter of bod}^, 
1.2. Genital apertures along middle of flat surface of body from 0.2 to 
0.0 mm. apart. 

The bodies of these specimens appear to be nnsegmented, or, at best, 
with only very faint indication of division into segments. In this 
respect they differ from Zsehokke’s flgure of the sjiecies, but agree well 
enough with his written account of it, ^^The segments are almost twice 
as broad as long. They are firndy attached to each other, their limits 
being seen with difficulty.’'’ ‘ 

Calcareous bodies numerous, many shapes, but usually iriegularly 
oblong, from 0,01 to 0.02 mm, in length and showing concentric struc- 
ture. Genital apertures about middle of segments. Ova were seen 
lying in clusters near middle of segments (specimen in oil of cloves and 
viewed on flat surface of body) behind and to one side of cirrus bulb, 
germ gland farther back at posterior edge of segment; testes median; 
vitelline glands lateral, voluminous in transverse lobuh‘s. The nucle- 
ated cells in the germ-gland are 0.01 mm. in diameter; cirrus-bulb 
2)yriform Avith thick, muscular Avail, transverse diameter, O.L>5; longi- 
tudinal diameter, 0.12; uterus mainly dorsal. 5fuscnlature a})pears 
like that of the genus Dibothrium, Longitudinal muscle libers stronger 
and more numerous in anterior part of body, somewhat scattered in 
posterior parts of body. 

Ova ill s])ecimen in acetic acid, tyiiical. 0.05 and 0.032 mm. in two 
principal diameters. 

This, I believe, is the iirst notice of this rare parasite on this conti- 
nent. 

7. DIBOTHRIUM MANUBRIFORME Linton. 

]>ihothr}um mauuhrifonue Lixtox, U. S. Fish Com. Kept., 1886, i>p- 456-458, j)!. i, 
figs. 1-4; 1887, pp. 728-731. 

Xo. 4711, ILS.X.]\1. Label reads: ‘O^rom rectum of Tetrapicrus^ 
B, G. Wilder, August 5, Penikese.'* 

Xumerous siiecimens, tifty or more, tangled in a mass and in a i)oor 
state of preservation. Largest complete specimen noted measured 115 
mm. in length and 3.5 in greatest breadth. Heads of diA er^e shapes. 
Dimensions of heads: Length of one, 2 mm.; breadth, 1; length of 
another, 2.5; breadth, 1; length of another, 1.5; breadth, 1.2. 



^Rech. siir les Vers Parasites des Pois. d^eau donee, i>. 38. 
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S. DIBOTHRIUM PUNCTATUM Rudolphi. 

mhothrinm jnivciaium Kudolphi, V. S. Fish Foiii. Rvpt., 1887, pp. 731-730, pi. ir, 
ligs. 1-1. 

From intestine of sand flounder {P>(fihus maeuJatns Mitchell), Woods 
Holl. i\rassach 11 setts, July 23, 1889. 

Three specimens, longest, in alcohol, 223 mm. 

Xos. 170:), 4702, 4705, 4701, 47:>0, 4704, 4784. There are nine lots of 
spe(*imens belonging to this species in the National ]Musenm collection. 

1. Five si)ecimens from stomach of sea raven {Ilemitripterus ameri- 
cam(i^)\ largest about 3(i0 mm. in length. 

2. Three specimens, same host, Casco Bay, Maine, United States 
Fish Commission collection; slender, length, 400, 505, and 0:30 mm., 
respectively; breadth, 1.75, 3, and 3 mm., respectively. 

3. Same host, Woods lloll, Massachusetts, Xovember 9, 1880; V. N. 
Edwards, collector; several specimens; length of typical one, 290 mm., 
and breadth, 3. 

4. Same host and locality; October 12, 1887; largest specimen, 280 
mm. in length and 2 in breadth. These specimens were ])ccnliar in 
having a ])ellucid cordate or peltate caudal segment. ])receded by three 
or four narrowing segments. One of these terminal segmeiits was 2 
mm. in length and 1.5 in breadth. 

5. Same host and locality; December 1, 1887 ; twelve si)ecimens in lot. 
The dimensions of four typical specimens, in millimeters, from this 
lot follow: Length 740, greatest breadth 4 ; length 280, greatest breadth 
5; length 530, greatest breadth 4.5; length 480, greatest breadth 0. 

(). Same host and locality; one si)ecimen ; length, 575 mm. ; breadth,!. 

7. Same host and locality; December 12, 1885 ; ten specimens; heads 
presenting variety of shapes; one specimen Avith anterior segments for 
first 30 or 40 mm. filiform. 

8. Same host and lo(*ality; December 5, 1885; largest specimen in 
this lot measured 950 mm. in length and 4.5 in breadth; length of one 
head, 0.9; breadth, 0.3; lengtli of another head, 1.2; breadth, 0.4. 

iSTuinbers 3 to 8 were collected by Y. X. Ihl wards. 

9. United States Fish Gommission, off Block Island, 1880, from intes- 
tine of sand dab [Limandaferruginea)^ three specimens. 

9. DIBOTHRIUM PLICATUM Rudolphi. 

Dihothriinn 2)Ucatum Rudolphi, V. S. Fish Pom. Kept., 1887. pp. 746-750, pi. 

HI, figs. 1-6. 

3S:o. 4730, U.S.X.:\r. Label reads: “Trawl line near station 2091, 
United States Fish Commission steamer Alhaty'oss, 1883. Stomach or 
intestine of swordfish [Xiphias gI(i(Uus)P 

The specimen is a fragment 90 mm. long and 8 in greatest breadth. 

Since the usual position of this species is iu the rectum of its host, 
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where tlte head and anterior ])ortion of the body become imbedded in 
the intestinal walls, it is altogether probable that this specimen had a 
like ])osition. 

10. DIBOTHRIUM RUGOSUM Rudolphi. 

(Plates XXVIII. figs. 9-10; XXIX, figs. 1-4.) 

Dihofhrinm ruf/osum RmoLPiii, V. S. Fish Com. Kept., 18S7, ]>]>. 750-754, pi. iii, 
ligs. 7-10. 

Nos. 4712, 4720, 4728, U.S.X.M. Ten lots of this species all from the 
intestine of the cod (Gaclus calh(rias): 

1. Intestine of cod, Woods Holl, Massachiisetts.5l>V. N. Edwards, col- 

lector; Decembers, 1887. Several specimens, twoVith heads imbedded 
in pyloric coeca. Largest 188 mm. in length, 30 of whicl^ imbedded : 
tissue degenerate surrounded by waxy secretion. nearly uni- 

form size, 3 mm. broad and 1 thick; length of segiJl^^near posterior 
end 0.0. 

2. Same as No. 1; December 10, 1887. Four fragments. 

3. Same as No. 1; November 28, 1887. One specimen 30 mm. long, 
1.5 broad: anterior end impacted in pyloric c<ecum and surrounded 
with waxy vsecretion. 

4. Same as No. 1; January 4, 1888. Fragments, largest 212 mm. 
long and' 3.5 broad; some slender fragments, one 70 long and 1.5 broad, 
tai)ering anteriorly; no scolices. 

5. Same as No. 1; November 28, 1887. Several specimens with 
heads impacted in pyloric cceca. Largest st)ecimen 250 mm. long and 
4.75 broad; some slender forms, one 105 long and 2 broad; heads of all 
degenerate. 

0. Same as No. 1 ; November 25, 1887. One small fragment. 

7. Same as No. 1; January 20, 1888. Two fragments. The ])osterior 
segment of one was exceptional in having the postero lateral angles 
lirojecting in curved processes (Plate XXVIII. fig. 9). 

8. SameasNo.l; November 14,1887. Six fragments; largest 72 mm. 
long and 2 broad. 

9. Same as No. 1; December 24, 1887. Three specimens; longest 
215 mm., slender, head very little degenerated, as is usually the ease on 
account of habit of worm to become impacted in pyloric cneca of host. 

10. Same as No. 1; November 20, 1887. Four fragments. 

All the above specimens collected at Woods Holl, Massachusetts, by 
Mr. V. N. Edwards. 

Some portion of the anatomy of this species is shown in Plate 
XXVIll, fig. 10; Plate XXIX, figs. 1-4. 

11. DIBOTHRIUM HASTATUM, new species. 

(Plates XXIX, figs. 5-11; XXX, figs. 1,2.) 

Types, — Nos. 4724, 4783, U.S.N.M. From intestine of paddlefish 
{Polyodon spatliula). The fish froni which these worms were taken was 
caught in the Ohio Eiver, near Bellaire, Ohio, about March 13, 1889. 
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The worms were collected on Morcli lo, when they were' still active. 
Thei'e were one hundred and nine specimens in all; twenty-three were 
found on the viscera and in the stomach; twenty-six in pyloric c(eca; 
ten in pylorus, and fifty in spiral intestine. Only the viscera had been 
brought to the laboratory. It is likely, therefore, that the specimens 
which wei e found on the viscera had escaped from the stomach alter 
the viscera had been taken from the host. Two }>its were found ex(.*a- 
vatedin the mucous and submucous layers of the pylorus near the spiral 
valve, in which the heads of a number of Dihothria were insei ted. The 
color was at tirst lemon-yellow; after lying in water for a few minutes 
the bodies became colorless or faintly bluish translucent, while the heads 
lemained yellowish. Length of most of the specimens, when tirst 
removed, from to do mm.; a few were a little longer than this. 
After lying in water for an hour four of the larger si)ecimens measured 
48, (10, 73 and 78 mm. in lengths, respectively. The specimens were at 
first very active, the lateral pits and the heads themselves changing 
their sha])e incessantly. 

A specimen that had lain in water about an hour, the head being quiet, 
was measured and the following dimensions noted: Length, fit) mm.; 
length of head, 2.75; breadth of head at base, 2; breadth of head near 
apex, 1.8; length of pit, l.fi; diameter of pit, 0.8; breadth of neck near 
head, 11; length of last segments (average of fifteen), 1.13; breadth of 
last segments, 2. 

Head sagittate (when at rest and contracted), terminated anteriorly 
with a button-shaped tip which is bluntly rounded in front and marked 
off from remainder of head by slight constriction, in life angled j)os- 
teriorly; pits variable in life l)ut usually ellii)tical, often with anterior 
margin acuminate and sometimes with posterior margin indistinct. 
The head is angled ])osteriorly both laterally and marginally, luesent- 
ing a quite characteristic appearance in the living worm. Xeck sub 
cylindrical, narrower than head. The segments begin some distance 
(0 or 8 mm.) back of the head, as faint transverse lines. The first dis- 
tinct segments are closely crowded, much broader tlian long, median seg- 
ments scpiarish, posterior segments usually a little longer than broad, 
rectangular, apparently separating rather easily. The si)ecimens were 
all young, so that the character of the ripe proglottides could not be 
made out. Posterior angles of the segments slightly projecting. Geni- 
tal ai)ertures on lateral margins, a little in front of the middle; a zigzag 
line of minute pores traverses the median i egion of one of the broad 
faces of the strobile, each iiore being near the middle of its segment. 

Outline of most of the strobiles nearly linear and about the same 
breadth as the head. All the segments were remarkably regular in 
outline, no irregularities being observed. 

In the Pnited States ISrational ^iusenin collection there is one lot of 
si)ccimens belonging to this species, No. 4783, from Polifodon spathula ; 
C. IT. Gilbert, collector, 1885 ; eight specimens in lot. The strobiles 
areolder than those in the lot collected by myself. Three of them bore 
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eacli a sing’lo l iiie pioglottis ami one bore two ripe proglottides. (Figs. 
9, 10.) The ripe proglottides were attached by a slender pedicel, so 
that if there were a number of them they would make a decidedly 
moniliform chain. Vfhen viewed on the flat surface they are irregu- 
larly circular in outline, in some cases longer than broad, in others 
broader than long. They are loosely attached. In each case they 
begin abruptly. These strobiles were from 40 to 50 mm. in length. 
Dimensions of one: Length, 45 mm.* length of head, 1.85; breadth of 
head at base, 1.7; thickness of head at base, 1.3; breadth of neck 
behind head, 1; thickness of neck, 0.4; length of median segments, 
0.35; breadtli of median segments, 2.5; length of segments near pos- 
terior end, 0.55; breadth of segments m ar posterior end, 2.7 ; length 
ot ripe iiroglottis, 1.4; breadth of ripe proglottis, 1.7. 

The genital apertures are about the middle of the lateral margins, 
irregularly alternate, usually two or tliree on same lateral margin of 
successive segments; an emargination at lateral margin indicates posi- 
tion of aperture. The genital aperture is cup-shaped, 0.07 mm. deep 
and 0.00 in diameter. The cirrus-pouch in the specimens examined 
measured 0.22mm. in length and 0.14 in diameter. No sections were 
made. In a specimen cleared up in oil of cloves there appeared in some 
of the segments a slender, somewhat sinuous tube lying beside the cir- 
rus, which I take to be the vagina. If this is correct, then the pores on 
the Hat surface of the segments are for the escape of ova. The ]>oste- 
rior segments are filled with ova, especially the round terminal, loosely 
attached segments. The ova are nearly spherical, with thin shells. 
They are about 0.04 mm. in the greatest diameter. The segments con- 
tain numerous calcareous bodies, which exhibit a concentric structure. 

12. DIBOTHRIUM species. 

Fragment No. 1473, I7.S.N.5I. From intestine of dogfish [Mmtelus 
eanis); Woods I loll, ]Massaelmsetts, July 21, 1887. 

A chain of proglottides, II mm. in length and consisting of nine 
proglottides, breadth 5.5; ova escaping from median ])ores near ante- 
rior ends of segments; leproductive aperture on lateral margin about 
middle of length; all on same side of chain, the aperture a prominent 
cloaca: dimensions of ova, 0.053 and 0.035 mm. in two principal diameters. 

Careful search was made for other fragments, so that if any had 
been present they certainly would have been found. Tliese segments, 
without much doubt, had been introduced in their present state of 
development along with food. 

13. DIBOTHRIUM CORDICEPS Leidy. 

Dihoihnum cordicepa Leidy, Hayden’s Prelim. Rept. U. 8. Geolog. Survey^ 1871, 
pp. 381-382.— LiXTCev, Bull. U. 8. Fish Com., IX, 1889, pp. 72-76, pis. xxv- 
XX VII ; pp. 337-358, pis. cvii-cxix; 1889-1891, p. 517. 

No. 4730, U.S.N.M. Neither host nor locality are given; numerous 
Froc. N. iM. vol. xx 28 
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fnigiiients. These s])ec‘iine]is resemble the larva of />. cordiceps from 
the Ivoeky IMouiitjun trout {^ahno mifkias), U])on com})ai’isou with 
specimens taken from the abdominal cavity of that fish they appear to 
be identical. The largest fragments were something over 30 mm. in 
length and 2.5 in greatest breadth. 

U. DIBOTHRIUM INFUNDIBULIFORME Rudolphi. 

(Plate XXX, figs. 3-6.) 

IHhoihvlum mfinuUhuViforme Diesing, Syst. Helm., I, ]»]). .59()-591. — Willemoes- 
SriiM, Zeitsfbr. f. w. Zoiil., XXIIl, jd. xvii, fig. 10. 

Bothriocfpliahis iuf nndihuUformls IirDOD’iii, Entoz., II, Pt. 2, p. 46. 

Ji. proho8C((Jeiis Kuoolpiii, Zschokke, Recher('bes, pp. 21-25, 2>1. ix, fig. 3. 

JSTos. 4744, 4710, 4709, U.S.X.M. I have identified as Dihothrium 
ip fumUhiiUforme three lots of jiarasites, one from the ling {Lota })ia(oilosa) 
and the others from the Great Lake trout {Cristiromer nawaijcush), 

1. Two specimens from Lota macalosay Sebago Lake, Maine, January 
7, 1887; collected by Professor L. A. Lee, of Powdoin College, Bruns- 
wick, Maine. Xo. 4744, G.S.X.M. Dimensions of one of the speci- 
mens: Length, 109 mm.; length of head, 0.9: diameter of head, 
marginal view, in front, 0.35; middle, 0.28; base, 0.47 ; distance to first 
segment, 1.5; length of first segment, 0.37; diameter of first segment, 
middle, 0.28; breadth of ])osterior segment,. 0.8; length of posterior 
segment about 0.38; no mature segments. 

The two scolices, as well as the anterior portion of each strobile, pre- 
sent considerable differences, which, however, appear to be due to 
dilferent states of contraction. In one the fossettes reach the extreme 
anterior border of the head, so that in front view the head is oblong, 
with very deep lateral emargiiiatious. In the other the anterior border 
of each fossette is limited by an overhanging cushion. One is consid- 
erably larger than the other. The neck in the larger specimen is about 
two-thirds of the length of the head and conical; the first segments 
longer than broad, a few of them presenting the characteristic funnel- 
form of the species. The worm throughout is nari ow, nowhere becom- 
ing more than 1 mm. broad. The segments are somewhat irregular and 
in places exhibit a grouping together noted especially in 1). inmctatiim, 

2. Xo. 4710, U.S.X.IM. Label reads: ^‘Intestinal worms Salmo 
amethi/.stns; Shoal Island, Lake Superior, ^Yisconsin; 4. W. Milner.’- 

Specimens too much broken to get length, evidently long. Heads of 
dillereut shapes due to contraction.. Length of head about 1 mm. In 
most cases the head Avas squarish, truncate in front, neck short, first 
segments distinct, as long as broad and funnel-form; greatest breadth 
of strobile about 2 mm.; segments short and transversely rugose, with 
a shallow median, longitudinal sulcus. Ova 0.00 and 0.032 mm. in two 
principal diameters. 

3. Xo. 4709, U.S.X.M. Label reads: Salmo siseonet, intestine; 

Outer Island, Lake Superioi’; 4. W. JMilner.” 
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Nuinernus tVa.uinents, not in ^'ood state of j)reservation ; some of the 
strobiles have evidimtly been loni>\ Heads of diverse sliajms. A few 
dimensions follow: Lengtli of bead and neck, 0.8 mm.; breadth of 
bead, 0.45; breadtli of neck. 0.58; tirst segments broader than long; 
lengtii of bead proper, 0.45; length of bead and ]jeek of another, 0.0; 
diameter, 0.35; diameter of nec'k, 0.3: leiigtli of bead proper, 0.0; first 
segments as long or longer than broad. 

A cnrionsly tangled mass ot strobiles about 8 mm. in length and 4 in 
breadth occurred in this lot. It a])i)(*ared to be made up of the ends of 
probably a dozen or more strobiles. One strobile which ])rotrnded about 
12 mm. from the mass was se])arated from it. The t)art that had par- 
taken in the entanglemeiit was found to be about 4 mm. in length, very 
slender and irregular in outline from pressure. The fore jiart was 2 
mm. in diameter; the ]>art that had been wovon in the mass, 0.5 mm. in 
diameter. The end of the slender part was slightl}" enlarged. This was 
characteristic ot the other pieces that made u]) the mass. Th(‘ slender 
poi'tion was at the t>osterior end of the larger fragment. All in this lot 
had distinct necks. 

15. DIBOTHRIUM LACINIATUM, new species. 

(Plates XXX. lii»-s. T-IU; XXXI, figs. 1-7.) 

Ti/p(\ — Xo. 4741, U.S.iSr. M. From tarpum (Tarpon ailaniiens). 

Two specimens, 142 and 154 mm. in length, respective!}’. Largest 
specimen about 4 mm, bi oad at broadest i>laee, near middle, from which 
point it tapers to about 2 at posterior end. 

Head clavate, outline varying with state of contraction, truncate and 
somewhat four lobed in front, h^ossettes marginal as to head, corre- 
sponding to fiat surface of body. Flat surfaces of head with profound 
median depression at apex and extending posteriorly about half length 
of head. These depressions, with the fossettes (bothria), give the front 
aspect of the head a four-lobed ai>i)ea] ance. Head contracted near the 
base with salient posterior margin; fossettes extend posteriorly to eon 
striction. Segments begin immediately behind the head. First funnel- 
shaped with salient jiosterio]* border. The salient posterior border of 
head and of the first segments have a distinct emargination on the 
middle of the border which lies on the flat surface of the body. This 
emarginate character is very distiind in the first segments, but becomes 
indistinct in the median segments. The median segments are much 
crowded, breadth as much as ten times the length; posterior segments 
with breadth one and a halt times tiie length. 

P>ody very rugose, due to the piominent thin posterior edges of the 
segments. The segments ai*e not uniform; one segment with a salient 
posterior border followed by about two with less salient borders. 

Flirt her dimensions : Length of head, 2 mm. ; breadth of head, anterior, 
0.8; middle, 0.4; posterioi-, O.fi; at consti ietiou, 0.25; thickness of head, 
anterior, 0.5; middle, 0.55; at constriction, 0.25; posterior, 0.35; length 
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of first s(\u'meiit, 0.7; broadth of lirst segment, anterior, 0.3; ])osterior, 
0.(>5; length of iiKMlian segments, 0 3 ; lireadth, 3; length of posterior 
S(*gments, 1; breadth, l.o. 

Ova nmnerous, in (dusters along median line. O.O.")!] and 0.035 mm. in 
two prinei]Kil diameters. 

Thin sei'tions made in the three jirineiiial directions reveal the follow- 
ing anatomical details: The reproductive (doaca‘ lie along the median 
liin^ ofone of the Hat snrfa(‘CS of the body. The external openings of 
the uterus lie along the median lint^ of the o])posite surface. The cirrus- 
bulb is very muscular, long pyriform, its inner end dellected to the 
right, where it communicates with the vas deferens, whi(di lies in numer- 
ous folds in front and to the right of the cirrus-bnlb. The length ot one 
cirrus-bulb to the point of detlection was 0.1 mih.. its greatest diameter 
0.14. Tiie vagina lies immediately beiiind the ciri ns-bnlb and follows a 
course pai allel to it. Near the external apei ture it expands into a napi- 
foian muscular body; in the one measured, 0.05 mm. in length and 0.07 
in transverse diameter. ]\[y sections were made from segments already 
mature, and the folds of the uterus containing ova occupied a consid- 
erable ])art of the interior, obliterating the communication between 
vagina and uterus. Calling that surface ventral which bears the repro- 
ductive apertures, then the apertures of the uterus are along the dorsal 
surface. The uterus near these ai)ertures becomes capacious and is lined 
with cilia. The ovary lies near the dorsal surface and near the posterior 
part of the segment. The segments are not separable and not even 
sharidy outlined. The structure of the body is as follows: Beginning 
with the external layer, (1) cuticle, (2) layer made \\\) of radiating fibers 
with scattered delicate hnigitudinal fibers, (3) layer of glandular bodies, 
vitellaria, (4) thin layer of circular fibers from which libers radiate into 
both contiguous layers, (5) layer of strong longitudinal muscle libers, 
(b) circular layer, (7) centi al core consisting of transverse fibers, granular 
parenchyma, and containing the testes. 

A body which lies about the middle of the posterior edge of each 
segment, behind the vaginal tulx* and near the ovar3% 1 take to be either 
an eidai gemeut of the vit(dlim' duet or \ itelline reservoir, or, in part at 
least, an internal Autelline gland. It has the same apiiearauce in 
stained sections as tlie glands of the above named third-body layer. 

Numerous calcareous bodies with strongly marked concentric struc- 
ture occur in diirerent ])arts of the segments. Tliey are mostly oval in 
shai)e. One of the smallest measured 0.017 mm. in length and 0.008 in 
breadth; one of the largest was 0.024 and 0.014 in the two prin(*ii)ai 
diameters. Longitudinal vessels could not be made out in my sections. 
The lacinicc ai(^ prolongations of the external cuticular layer and the 
underlying gran ulo fibrous layer. In some cases a few of the grandiilar 
bodies of the third layer were observed in the substance of the lacinicC, 
although, as a rule, they as well as the calcareous bodies were absent. 
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la DIBOTHRIUM OCCIDENTALE, new species. 

(Plnte XXXIl, figs. 1-11.) 

This species appears to be near Bothriocepluilns mif/usUce 2 )s Olssou.' 
The bothria in Olssoifs species are said to be inarginab while the posi- 
tion of the genital apertures was not made out. It is therefore not 
possible to refer the specimens here described to that species. 

Ti/j)(\ — jSIo. 4740, U.S.X.M. Specimens sent to me by Doctor T. 
H. r>ean for identification, received April 20, 1801. The si)ecimens 
were taken from a so called rock cod (Sehasfodes S}).) at Whatcom, 
Washington. 

The bottle contained two fragments and portion of jiyloric ececa of 
hsh. The fragments measured 100 and 310 mm. in length, resfiectively. 
Another fragment with scolex was found in one of the ])ylorie cmca; 
this was Ho mm. in length. 

Head small, elongated truncate, and somewhat capitate, constricted 
near posterior end with prominent posterior margin; fossettes coincide 
with tint surface of body and extend posteriorly nearly to constriction; 
segments begin immediately behind head, somewhat funnel shaped, 
soon becoming densely crowded and much broader, ten to twenty or 
more times as broad as long, decreasing in breadth and increasing in 
length again toward posterior end. Posterior segments in groups of 
three or four, namely, divisions between segments of contiguous groups 
more distinctly marked than between other adjacent segments. 

Dimensions of head and segments: Length of head, 1.30 mm.; breadth 
of head, apex, 0.40; middle, 0.40; base, 0.40; breadth of first segment, 
0.42; length of first segment. 0.12; greatest breadth, o.o; length of 
broadest segments, 0.25; breadth of posterior end, 2; length of ])oste- 
rior segments, 0.8. 

(3va large, crowded along median line in oval or pyriform clusters. 
Two typical ova yielded the following measurements : Length, 0.070 mm.; 
breadth, 0.038; length, 0.072; breadth, 0.041. 

The sides of the head which correspond with the lateral margins of 
the body are median ly depressed toward anterior end. 

Only mature segments were sectioned, in which the uterus with its 
contained ova obliterated many details of structure. The cirrus and 
vagina open by a common aperture on the middle of one of the Hat 
surfaces of the body. This surfiice may be regarded as the ventral 
asjiect of the body. The vagina is behind the cirrus; in some cases 
directly behind it, in others a little to one vside or the other of the 
median line. The cirrus is slender and the muscular pouch has rather 
weak walls. A central vitelline mass, as in D. laeinuitifm, and vitelline 
ducts were distinguished. The cells of the ovary are very large, with 
very conspicuous nuclei in carmine stained sections. A snbglobular 

' LuikVs Ulliv. Arsskr., IX, p. 12, pi. iii, figs. fi7-fi0. 
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sphincter was made out on the oviduct near the ovary (Fig. G). The 
uterus o])ens externally on the middle of the dorsal surtace. 

The structure of the body is in brief as follows: Named from the 
outside the layers are; 1, cuticle; li, a granular layer whicli contains radi- 
ating horizontal and longitudinal tibers and carries in its meshes numer- 
ous small nucleated cells. The longitudinal libers of this layer lie mainly 
near the cuticle; 3, a glandular layer containing the vitillaria with 
radiating connective fillers; 4, a thin layer of circular fibers: f), a thick 
layer of coarse longitudinal fibers, gathered into bundles, with trans- 
verse connective fibers between the muscle bundles: G, a layer of circu- 
lar fibers which surrounds 7, the inner core of the body containing the 
testes, which consists of lobular glands in a granular and librous stroma. 

Cal(*areons bodies are jiresent in tlie central core and s]iarsely scat- 
tered elsewhere, but nowhere abundant in the sections that were exam- 
ined. 

17. DIBOTHRIUM LIGULA Donnadieu. 



JJ(ft(Ia digramma C’replin (larva) Diesino, Syst. Helm., I, pp. 580-581; Kevis. 

(1. Cephal. Paraiii., pp. 231-232. — Sciiauinslaxi), Kiiibryonaleutwickl. pp. 

31-36, pi. Ill, 6g.s. 1-7. 

DlhothrUnn llgnla Zsciiokkk, Kech., pp. 26-27. 

Lujula caiosioiui Linton, Pulletiii V. 8. Fish Com., IX, pp. 66-72, pi. xxni, ligs. 

1-5; pi. XXIV, figs. 1-6; pi. XXV, fig. 1. 

1. No. 470G, F.S.N.M. Label reads: ^'Taken from the sucker (Caioi^;- 
tonius latipinnifi or C. iusignis) inhabiting the Gila KMver and Salt Itiver, 
Arizona. Several are found in one fish. E. Palmer, one s])ecimen.’’ 

Dimensions: Length, 2S0 mm.; greatest breadth, 11. o; breadtli, 
10 mm. from anterior end, 0; breadth, 10 mm. from posterioi* end, 11. 

Pody smooth, witli median furrow along middle of each side. With 
lens, body seen to be divided into segments by fine ti-ansverse lines 
wliich are about 0.4 mm. apart in the middle region of the body; also 
minute jiores can be distinguished in median furrow toward imsterior 
end of body. 

2. No. 4708, E.S.N.M. Label reads: From intestine of river smelt 

{Osmenis mordax) Potomac Piver ; 0. E. Ridenour, Hagerstown, 
Maryland.^’ 

One specimen, length, 2.‘>0 mm.; breadth near anterior end, G.o; great- 
est breadth back of head, 8.5; breadth near posterior end, 3. 

3. No. 4707, U.S.N.M, From silvery minnow [lIifho<fnathus nncltalc). 

One S])ecimen, length, 270 mm.; greatest breadth, 12; thickness, 3.5. 

Minute transverse stiaa^, cross the body and there is a deep median 

furrow on one side. 

4. No. 4725, E.S.N.]\L Label reads: From male red-tin {Xotropis 

cornutns Rafinesque); Fourth Lake, Fulton Chain, Adirondacks; fish 
4 inches long, l>ut milt not developed; F. ]\Iather, July 2, 1882.” 

Several fragments in bad state of preservation. Largest fragment: 
Length, 45 mm.; greati^st breadth, 5; thickness, 2.5. Median furrow 
distinct. 
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I follow Doiimiilieirs siig\<;estion and Zscbokke’s example in refer- 
ring the geiuis JJifida (larva) to the gemis Dihothriam, There Iiave 
been nnmeroiis species of Li(jnhi described, but the distinctive cliarac- 
te; s of the species rest, in many cases certainly, merely upon tlie dif- 
ference of habitat and the dimensions of the body of the worm. I do 
not see anything in the above example to lead me to think that they 
would develop into more than one dilferent species of worm. The fact 
established by the interesting experiments of Donnadieu X\n\i LiffuJa 
is th(‘ larval stage of a worm living in the adult stage in the intestine 
of (lifterent aquatic birds accounts for the veiy wide distribution of 
this species. 

18. DIBOTHRIUM species; larva. 

Xo. 4792, U.S.X.^M. From peritoneum of squeteague {Cijnosvknt 
regidis)-^ Woods IIoll, ^lassachusetts, Jnl}" 2(>, 1889. 

Length of living specimen about lo mm. ; breadth, 2.4; of nearl^^ 
uniform breadth and narrowed about equally at each end: ])Osterior 
end with terminal pore; body crossed with line wrinkles. 

19. ANTHOBOTHRIUM LACINIATUM Linton. 

Anthohothrium hiciniaiinn Lintox, U. S. Fish Com. Itept., 1887, pp. 754-759, pi. iii, 
4i,<j:s. 10-13; pi. hgs. 1-3. 

Xo. 4779, U.S.X.^I. From the intestine of the blue shark {Frwnaee 
(jJauca): Woods IIoll, Massachusetts, August o, 1889, few; numerous 
free, mature proglottides, measuring as much as o.o inm.in length and 
1.7) in breadth : one proglottis somewhat distorted, was 4.o mm. long and 
1 broad. 

Dimensions of scolices a ml strobiles generally not materially dilferent 
than those given in original description of specimens from C\ obscitnis, 

20 ANTHOBOTHRIUM PULVINATUM Linton. 

(Plate XXXIII, fig. 1.) 

Anihohothrinm pnlrinatum LINTOX, F. S. Fisli (*om. RejU., 1887, ]>p. 759-765, pi. iv, 
fig.s. 4-9; pi. V, figs. 1,2. 

Ill the summer of 1889 I found this worm on two occasions in the 
sting ray ( Dasyatlt; vviitrura)\ Woods Holl, ^Massachusetts, July 18. one 
specimen, length, 133 mm. ; greatest breadth, 0. August 14, two speci- 
mens, length of longest 260 mm. The specimen collected on July 18 
was slender for the first third of the entire length with nearly uniform 
diameter of 1.73 mm. It tlum thickened rapidly, reacliing a maximum 
breadth of 6, whence it narrowed again gradually to the ])Osterior end, 
where it was 2 broad. The thickness of the body tliroughout was 
about 2 mm. The thick of the body was tlesh color, the anterior 
slender part pale olive. Body crossed by fine transverse lines, i. e., seg- 
ments in middle of body exceedingly short ; segments near posterior 
end of body only about 0.2 mm. in lengtli : length of last segment. 1.3. 

The specimens collected on August 1 1 had heads and necks wliite 
and translucent, body thick, opaque, pale reddish brown, or tiesh color. 
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1 is ji sketcli of tlie liend of a s[)ecinieii introduced here 

to illustrate a coininoii condition^ 

In tlie Natioind Musemn collection there are five lots of these ])ara 
sites, Xos. 471(i, 47o7, 47 17^ and 47-5. 

1. Ilottle contains no label to indicate either locality or host. The 
spec'iniens are not in good condition, but are easily identified. Five 
specimens, besides a number of fragments. Longest specimen, 230 mm. ; 
great(‘st breadth, 0.5; breadth of head, bothria appressed, 3.5; breadth 
of head witli divergent, cruciform bothria, 4.5. 

2. Jjabel reads: Big ray, iso, 182.’- No locality. 

The vial contains four specimens in good condition. J)imensions of 
longest: Length, 100 mm.; breadth, 3; diameter of head, ‘>.5; diameter 
of bothrium, 2. 

The specimens are plump, almost cylindrical, bothria contracted, cor- 
rugated, cushion-shaped, appressed so as to make quadrangular head 
when viewed in front. 

3. Label: ‘‘From long-tailed ray.” No locality. Three specimens. 
Largest specimen, 105 mm. 

4. Label: “Big ray, No. 83.’’ No locality. Two specimens with a 
number of fragments. Average length, 180 mm.; greatest breadth, 
4.5; other dimensions as above. 

5. No. 4400, U.S.N.M. Label: Trijfjon cenirura''' One speciiuien. 

21. ECHENEIBOTHRIUM VARIABILE Beneden. 

Kcheueihothnnm rariahile Benedkx, U. S. Fish Com. Kept., 1886, pp. 460-462, pi. i, 
figs. 9-13; 1887, pp. 766-767. 

No. 4787, U.S.N.M. Twelve specimens of the common skate {Raja 
erinncea) were examined for parasites at Woods IIoll, Massachusetts, 
July 23, 1889. Numerous examples of E. variahile were found in the 
spiral intestines of most of the fish. 

22. PARATiENIA MEDUSIA Linton. 

raratwnla wedusia Linton, IT. S. Fish Com. Kept.. 1897, pp. 862-866, ])1. xv, 
tigs. .5-9. 

No. 4700, U.S.N.M. Two specimens which agree perfectly with my 
former observations on this sjiecies were found in the intestine of the 
sting ray {])asyati.s centrin'a); Woods IIoll, ^Massachusetts, July IS, 
18 0. 

The dimensions are not materially different from those given in the 
original description of the species. 



U. S. FLh Com. Kept., 1887, i). 759. 
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23. RHINEBOTHRIUM LONGICOLLE Linton. 

(riat(‘ XXXIII, fios. 2-4.) 

Ehinehothrium longicoUe Lixton, IT. 8. Fish Com. Kept., 1887, pi>. 775-778, pi. ^ i, 
figs. 1-4. 

No 8. 4805, 4802, 4804. A few fragments of strobile, no seolex, over- 
looked ill first desciiption of tlie species; collected in August, 1884, from 
intestine ot MijUohaiis fremlnriUei belong to this species. 

In the smmnei of 1889 I encountered this worm on three different 
oc^casions, each time in the cow-nosed ray {Rhhwptera bona.sus)^ hab- 
itat added. August 1, ten siiecimens (from one ray); August 14, one 
specimen: August 10, two specimens. 

This species was also found in the United States National ^lusenm 
collection — no catalogue number; label reads : Intestine of small Raia, 

I^enikese, July 13, 1874.'* The vial contains a number of fragments, 
three of them witli scolices; length of longest about 25 mm. 

A specimen in the lot collected on August 10 was at first taken to be 
a distinct species, but subsequent examination of the alcoholic speci- 
men proves it to belong to this species. For some reason, jirobably on 
account of age, the bothnal costa^ are very indistinct, which gave the 
specimen a very different appearance, especially in the living specimen. 
Length, 37 mm.; length of ripe proglottis, 1.3. Figs. 3 and 4 re])re- 
sent the ova of this species as they were observed on different o('casions. 
The thin pellicle which surrounds the ovum is extended into a long 
filament, which is five or six times the length of the ovum. Ju Ihe 
proglottis these filaments are felted together. When they are extended 
in water they remain in a mass for a time, but ultimately lose the fila- 
ments. At least, in a lot of ova which had been lying for some time in 
sea water filaments were found on only a part of the (»va, while those 
which were seen in place through the walls of the proglottis were all 
provided with filaments. 

The dimensions of the largest ova in one lot were 0.028 aiid 0.038 mm. 
in the two principal diameters. The filaments were five or six times as 
long as the ova. 

This s])ecies was first found in MyJlohniis frcminvillei, 

24. RHINEBOTHRIUM MINIMUM Beneden. 

(Plate XXXIII, fig. 5.) 

Eche))eihothrium miuhuum Uexedex, Diesing, Kevis. d. Cephal. Paraiii., p. 268. 

No. 4803, U.S.N.M.; United States Fish Oommission, collector; oft‘ 
Marthas Vineyard, Massachusetts, 1881, station 919. From stomach of 
Raja Iwris, 

The vial contains several fragments, among wliich are two strobiles 
with s(?olices. 

Dimensions of one of these: Length, 9 mm.; length of bothrium, 
0.5; breadth of bothrium, 0.2; diameter of neck, 0.2; length of postero- 
median segments, 0.3G; breadth of same, 0.4; length of posteiior seg- 
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lueiit, 0,8 j breadtli of posterior segment, 0.d<S. Tlic segments begin as 
fine transverse stria*, immediately beliind tbe head. r>otliria with ten 
loculi arranged in lour ])airs witli a single one at each extremity. 
The bothria are attaclied by short ])cdicels near their posterioi* ends, 
their anterior ends ])rojecting in front, giving the head the appear- 
ance of a four-petaled tlower. Some of tlie free segments, probably 
belonging to this si)ecies,Avere much longer than b) oad; length, LM mm. ; 
breadth, 0.37. 

Tiiese specimens agree vith Bened en\s description and figures of 
E. minimum, 

25. SPONGIOBOTHRIUM VARIABILE Unton. 

Sponffiohothnum variabilc Lintox, U. S. Fisli Com. Kept., 188G, pp. 4G2-4()1, pi. 
figs. 13-19; 1887, pp. 778-780. 

Xos. 4807, 480(>, U.S.N.M. Three finds of this siiecies have been 
mad(‘ since the report of 1887 ; each in the sting ray {B(Ls(/fitis rcuirnra)^ 
all at Woods IToll, ]Massaciiusetts, in 1880. 

1. July 18; one specimen; length, 04 luiu. ; bothria exceedingly vari- 

able, extending to 1 inin. or more. The appearance of the bothria was 
somewhat different from what I had ])reviously observed in this s])ecies. 
The bothria are fiat, thin, and very llexible, surrounded b}' a linely 
erenulate muscular border and mounted on [pedicels, the latter being 
very fiexible. The bothria become much crumpled and the pedicels 
greatly shortened as the worm contracts. When first removed and 
placed in sea water the bothria resemble of Ant hocephalnm (jradle 

Linton, but there is no auxiliary acetabulum. The mature segments 
measured 7 mm. in length and 0.0 in breadth. 

2. July 24; one specimen. The edges of the bothria were veiy ver- 
satile in life, extending into fiexible digitate projections when first 
l)laced in sea water. 

3. August 3; one siieeimen, with numerous free proglottides; the 
latter plump and swollen. The neck was coiled in a close sjiiral in life, 
which im])arted a veiy d(,*eeptive appearance to the si)ecimen. One 
specimen, belonging to the lot collected July 18 and placed at the time 
of collecting with two specimens of Famtwnia medusia^ proves to be an 
immature SpoiKjiohofhriitm rnriabilc, 1 1 was at first taken to be a speci- 
men of Pdrafamidj although a little larger than the other specimens in 
the vial, and had a broad top-shaped head, which, when examined 
(tlosely was seen to lack bothria, while the retracted part was a folded 
plicated organ looking, in this condition, not unlike the characteristic 
tentacles of Purdta nid. Tlie segments resemble those of Spoiu/iohofh- 
riu7n; the first ^’ery short, b(*coming as long as bi'oad, then roundish, 
moniliform, and then longer than broad. 

Dimensions: Length, about -1 mm.: breadtli of liead, 0.3; length ot 
head. 0.3>3; breadth of ne(‘k, O.l; length of last segment, 0.3; breadth 
of last segment, 0.14. 



NO. 1125. 



CE STOVE PARASITES OF FISHES-LINTOX. 



443 



26. PHYLLOBOTHRIUM FOLIATUM Linton. 

(Plate XXXIII, %. 6.) 

PhyUohothrinm folhitinn Lixton, TT. S. Fish Com. Kept., Pji87, pp. 787-704, pi. 

VI, tigs. 5-10. 

Xos. 4733, 4840, U.S.X.M. The following additional discoveries of 
this pnrnsite are liere recorded; all collected at Woods lloll, Massa- 
cliusettSj fi'oni the spirnl intestine of the sting ray {Da-syatis centrura)^ 
in the siuuiner of 1880. 

July_!4, one siieciinen, one ray examined; August 9, severid speci- 
mens, in each of two rays examined; August 14, three specimens, small, 
from one ray examined; August 10, two specimens, from one ray 
examined. 

One of the rays examined on August 9 had begun to decompose 
slightly, there being a strong ammoniacal odor given off from the 
intestine. In this intestine the worms were exceedingly attenuate, 
as much as 200 mm. in length, and liliform ; they were dead, and I infer 
that the attenuate, filiform condition represents a post mortem change. 
The worms from the other, slightly fresher intestine were normal in 
shape, and when placed in sea water were nioderatidy active. 

Fig. 0 represents a segment which was free when collected and 
which appears to belong to this species. It was observed after tlie free 
pioglottides had lain in sea water for some twelve hours that a large 
mass of ova iiad been discharged from one or more of them and was 
lying spread out on the bottom of the dish. The mass adhered so 
tiglitly to the glass that it could not be removed by the suction of a 
pipette; when gently seiiarated from the dish the ova were found to 
be held together by a mucilaginous substance. The adhesive material 
appears to be soluble in alcohol. The ova, at least many of tliem, were 
collapsed on one side, boat-shaped; 0.038 and 0.024 mm. in the two 
priindpal diameters. 



27. ORYGMATOBOTHRIUM ANGUSTUM Linton. 

Orifffmaiohoihriiu)} anijnstiun Lixton, V. S. Fisli Com. Kept., 1886, p}». 468-469, 
pi. Ill, ligs. 1-S; 1887, pp. 796-799, pi. vir, tig, 3. 

Xo, 4796, Numerous exanijiles of this species were found 

in the intestine of the blue sliark [Prionace ylauca): Woods Holl, Mas- 
sachusetts, August o, 1889. 

Althoiigli I am not satisfied witli this disposition of the species, and tun 
convinced that when tlie much-needed revision of tlie Tetrabothriid’.e 
is made, 0. (niyustnm Linton must take the place of a synonymn. I 
have retained the name which I have used in previous papers, in order 
to avoid confusion. 
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28. ORYGMATOBOTHRIUM PAULUM, new species. I 

(Plate XXXIII, ligs. 7, 8 ) ! 

Type, — Xo. 4798, U.S.X.M. From spiral intestine of the tiger shark 
(GfCtleorenlo tiynnus Eanz); Woods Iloll, ^lassachnsetts, August 14, 
1889; veiy nuinerons. 

l>otliria four, variable in sliape from long to short-oval, each with 
two ])its (acetabula), an anterior small and shallow, a posterior larger 
and ])rof()und, with a strong contractile border; anterior acetabulum 
continent with posterior Fig, 8), which is from a sketch of a hardened 
specimen; the thick border of the bothria is not so evident in fresh 
specimens. 

These specimens were referred at the time of collecting, upon a some- 
what hasty examination of the living worms, to 0. anyustnm, but on 
account of the smaller size, shorter neck, and different ehameterof the 
bothria revealed in the ])reserved specimens, I have found it necessary 
to make a diflerent^disposition of them. 

Dimensions of typical example: Length, 9 mm.; diameter of head, 
0.43; length of bothrium, 0.22; diameter of neck, 0.15; distance to 
first segments, 0.47; breadth of first segment, 0.15; length of first seg- 
ment, 0.03; length of fourth segment from last, 0.47; breadth of last 
segments, 0.28; length of last segment, 1.03. 

Under a high magnifying ])ower the neck and segments are seen to 
be crossed by fine transverse lines which give a linely serrate outline 
to the margins, the neck is shorter and the strife and marginal serra 
tions not so evident as in 0, anguntum. 

The disposition of the reproductive organs agrees with that of 0, 
({nynsimn. The vitelline glands lie along the lateral margins; germ 
gland two-lobed near posterior end; vagina curves in a crook arouna 
and in front of cirrus-bulb; cirrus retracted in every case, but was seen 
to be beset with minute siiines; cirrus-bulb pyriform; re]iroductive 
aperture on about anterior third of lateral margin; testes longitndi 
nally placed, central to vitelline glands. 

When vscolices of ])reserved specimens of O, angustum and 0. paulum 
are coinjiared the differences are seen to be considerable, and can not 
be accounted for by different action of the preserving fluid. 

29. ORYGMATOBOTHRIUM CRENULATUM, new species. 

(Plates XXXIIl, fi^s. 9-12; XXXIV, fig. 1.) 

Type, — Xo. 550G, U.S.X.M. From sjiiral intestine of the sting ray 
{Dasyatis ceutrura); Woods Iloll, ^lassachiisetts, August 14, 1889; two 
examples. 

Bothria four, cruciformly disposed, globnhir, each provided with an 
auxiliary acetabulum and an accessory disk of strong circular fibers; 
no myzorhynchus; neck crossed by fine transvers(^ lines, which make a 
serrate or creniilate margin, which char;icter iiersists tliroiighout the 
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strobile*, the posterior segmeuts being creimlate on lateral margins; 
segments at first broader than long, becoming square, then longer than 
bioad. 

Dimensions of a specimen (alcoholic) : Lengtli, S.b mm.; diameter of 
head, 0.44; diameter of neck, 0.11; distanceto tirst distinct segment, 1; 
length of lirst distinct segment, 0,08; breadth of same, 0.14; length of 
last segment, 0.50; breadth of last segment, 0 28. 

The strobiles were young and the rei>roductive apparatus could not 
be made out satisfiictorily. The vitellaiia make a comparatively nar- 
row border along the uiai’gins ; ovary at posterior end, apparently single; 
testes centrally placed, mostly forward of the genital cloaca; the geni- 
tal ai)erture is about the middle or a little in front of the middle of the 
length of the segment, not on a lateral margin, but near it. (Plate 
XXXIII, fig. 12.) 

Plate XXX IV, fig. 1, is from a sketch of a longitudinal section 
through the head of one of the specimens, and represents the relation 
of the anterior acetabulum to the bothrium proper and of the auxiliary 
organ of circular fibers. The two former organs present the usual 
aiipearanee made by the strong radiating fibers characteristic of such 
organs; the latter lies superficially to the larger acetabulum and con- 
sists almost entirely of strong circular fibers. In these two sjieciinens 
these fibers were strongly contracted into a circular disk, with small 
aperture. The disk really represents the border of the bothria proper, 
and when relaxed no doubt gives to the bothrium a very different 
asjiect from what it bears in these specimens. 

Plate XXXIII, fig. 11, is a hypothethical sketch giving what I coii- 
(*eive to be the relation of the circular fibers to the acetabula when 
i^elaxed. 

30. CROSSOBOTHRIUM LACINIATUM Linton. 

('roHSohoihrUim laciuUiUim Lintox, V, S. Fisli Com. Kept., 1880, pp. 409-474, 
pi. III. iigs. 4-18; 1887, pp. 799-802, pi. vii, lig. 4. 

Xos. 4718, 4723, 4734, 4738, 4780, 4781, U.S.N.5I. Several lots of this 
parasite occur in the United States National 31useum collection. xVll 
were collected at Woods Hull, Massachusetts, the host in each case 
being the sand shark (Carcharias Uftordlis ^Mitchell). The parasites 
wei’e usually in considerable numbers and were found in the the spiral 
intestine. 

These specimens were collected in the months of August, November, 
and December, (k)llectors, Vinal N. Edwards and Italph S. Tarr. 

Both young and adult specimens were found together in the Novem- 
bei* collections, appearing much as I have seen them in July. 

One specimen was found which liad an elongated first joint, or ne(*k, 
like that noticed and figured in my report on Cestodes of Marine 
Fishes.^ This is the second individual of the kind that I have noticed 
among many hundreds of individuals from many different hosts. 



' F. S. Fish Com. Kept., 1887, p. 800, pi. vii, lig. 4. 
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lu tliis lot were some with attenuated anterior ends and distorted 
heads whieh would be very pnzzliij^’ to one who has not seen the living^ 
woi’in. 

Since reportini;' <>» this worm J have encountered it at Woods Holl, 
Massachusetts, July 8, 1880, where in about one hundred and seventy- 
tive specimens, young and adult, it was found in spiral intestine of 
sand shark. The young worms were found in the anterior part of the 
intestine near the pyloric division of the stojiiach. Again on July 12, 
1880, numerous specimens found in spiral intestine of each of two sand 
sharks, and on Jul}' 13, 1880, a few specimens were found in a mutdated 
intestine of sand shark winch had been brought into the laboratory. 

In Jill}", 1880, I received from Doctor E. A. Andrews a vial contain- 
ing a single exam})le of C. Uiciniatiniij which was found by him, in a pail 
containing specimens of Moh/ubv. August 16, 1889, one specimen of 
G. Jdciniatinn in intestine of sand shark, 

81. ONCHOBOTHRIUM UNCINATUM Diesing. 

(Plate XXXIV, tigs, 2-5.) 

Onclwhothrium uncinaUun Diksixg, Revis. d. Ce]>hal., Param,, pp. 269-270 . — Ols- 
sox, Lund's Fnivera. Arsakrift, III, p. 45, pi ii, figs. 80-34. 

Xo. 1705, U.S.X.M,, is from intestine of sting ray [Daaiiatifi centrura):^ 
two specimens, in pooi‘ state of preservation. Heads much distorted 
and details of structure difficult to make out; bothria, four, in marginal 
pairs, apparently trilocular: the largest loculus near apex, and sur- 
rounded by a ])air of dark-brown, nearly black hooks; neck long; 
broadest segment some distance from ])osterior end, toward Avhich they 
become narrower; genital apertures marginal, irregularly alternate. 

Dimensions: Lengthof largest, 61 min.; breadthof broadest segments, 
2; lengthof same, 0.3; length of posterior segments, 0.8; breadth of pos- 
terior segments, 1 ; thickness of head, 0,6; breadth of head, 0.8; breadth 
of neck, 0.6; length of bothrium, O.J; breadth of bothrium, 0.35. 

One of the specimens wascpiite attenuate, and 34 mm. in length with- 
out any indication of segments. The details of structure of hooks were 
not made out with entire satislaction. One hook of each pair bears a 
small tubercular hook at its base. The hooks are in ])airs, whether 
united at base not (‘ertain; in one case the hooks of a pair Avere united 
by a slender chitinous bar, a blending of their broad bases. In another 
case the bases, while contiguous. Avere not united. The hooks aa ere more 
or less broken, so that lengths could not be obtained exactly. 

Dimensions of hooks: Length, measured from top to opposite of base, 
about 0.17 min.; breadth of base, 0.1; length of hook proper, 0.08, 

While the hooks do not agree in detail Avith descriptions of this 
S]>eci(‘S, none of them maintaining the tubercular hook which is born by 
one hook in each pair, I do not feel justified in making a ucav specific 
name, particfilarly when the small amount of material and its iioor state 
of preservation are taken into consideration. 



NO. 1125. 



CESTODE PAJIASITES OF FTSHES—UXTOX. 



447 



32. CALLIOBOTHRIUM ESCHRICHTII Beneden. 

Calliobothrium esrhrichiii liENEDEX, Lixtox, 1". S. Fish C'oiii. Kept., 18<S7, pp. 
<S12-Slh, ph A'li, 5-12. 

iSTos. 4777, 4779j U.S.TS'.M. Three lots of this worm have been (*ol- 
lected since the reiiort for 1887 was made, all in tln^ summer of 1889^ 
Woods Holl, ^lassachusetts, from the dogfish (Musiehiii canis), July 
12, a small mimber of specimens from each of two dogfish; July 18, 
few specimens from each of four dogfish; August 1, few specimens 
from three of four dogfish. 

In nearly every case they were associated with (\ rerticeUatum^ lllujn’ 
chohoihrhnn bulbosum, and B, fnmkJuhnn, 

33. CALLIOBOTHRIUM VERTICILLATUM Rudolphi. 

(PHte XXXIV, figs. 0, 7.) 

Calliobothrium verticillaium UrnoLPiii, Lixtox, F. >S. Fish Com. Kept., 1SS(3, pp. 
476-479. pi. IV, figs. 1-8; 1887, pp. 810-812. 

Xo. 4778, XJ.S.X.M. The following discoveries of this species were 
made in the summer of 1889 at Woods TIoll, iMassachusetts: all from 
intestine of the dogfish {Mu.stelus eauis), July 12, a small numlier of 
siiecimens in each of two dogfish: July 18, a few specimens in each of 
four dogfish; July 22, a few specimens in each of two dogfish: July 2o, 
a good many, large, in one dogfish: xVngust 1, many specimens in three 
of four dogfish. 

Usually associated with C.eschrichtiiy Rliijncliobothri urn bulbosum,\mi[ 
B, tumidnlum, but, as a rule, I have found it more abundant than its 
associates, and more likely to occur in this, its apparently peculiar host. 

Some proglottides belonging to those collect e<l August 1 were left in 
sea water over night. On the following morning masses of ova were 
found in the water, inclosed in what appeare<l to be portions of the 
uterus (Fig. 6). Manj" of these ova had begun to undergo segmen- 
tation. In some the embryonic spines had made their appearance, 
although the exact number could not be mad<* out with, certainty in any 
case. 

34. PHOREIOBOTHRIUM LASIUM Linton. 

Phorewboihrium lasium Lixtox, U. S. Fish Com. Kept., 1886, pp. 474-476, pi. iv, 
figs. 24-29; 1887, pp. 819-820. 

Xo. 4800, U.S.X.M. One specimen was found associated with numer- 
ous examples of the species Onjgmaboihrium angnsium, from the intes- 
tine of the blue shark [Brionace gianca)) Woods Holl, ^Massachusetts, 
August 5, 1889. 

This species was originally described from specimens found in Car- 
charinas obscurvs. 
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35. THYSANOCEPHALUM CRISPUM Linton. 

PhylloholhrUun thymnocephahim I.intox, F. S. Fish Com, 188r>, pp. 10i-4()8, 

pi. II, figs. 1-12. 

ThtfSiiiwcephahim vnspum Linton, F. 8. Fish Com. 1887, ]>p. 823-S24; 

1888. pp r»13-55h, pis, LXi-LXVii, tigs, 1-43. 

Xo. 473LC U.S.X.M. Tins species has been reported upon in ii 
spiH'ial paj)er, cited above. It was found on two occasions in the snni- 
inerof 1889, at AVoods Holl, Alassacliusetts, in the intestine of the tiger 
shark ((ruleoccnlo tujrinus), I have examined only three specimens of 
this shark, but in each have found enormous numbers of this curious 
cestod. 

3(1. RHYNCHOBOTHRIUM BULBIFER Linton. 

Uhynchohoihrhtm iemiiculle Kudolpiii, Linton, F. S.'Fish Com. Kept., 188(1, ]>p. 
48(1-48S, ]►!. V, ligs. 17, 18. 

/»', hulhifer Linion, F. S. Fish Com. Kept., 1887, j)p. 825-821), pL x, figs. 8, 9; 
})1. XI, figs. 1, 2. 

Xos. 4752,4740, F.S.iS'.Ar. I found this species on three occasions 
in the summer of 1889, Woods II oil, Massachusetts, in the intestine 
of dogfish [Mufitelm canis), July 12, a few specimens in each of two 
dogfish; July 18, few in each of three dogfish; July 25, few in one 
dogfish. 

Thi.s species is usually associated with the smaller E, tiuiiubdum aiul 
the two species of CaUiohothrinm^ C. rerticUhitinn and C, eschrieJitiL 

37. RHYNCHOBOTHRIUM TUMlDULUM Linton. 

Jlhynvhobothvium tnmUlnhnn LlNTON, F. S. Fish Com. Kept., 1887, pp. 829-832, 
1 >L XI, figs. 3-11. 

Xo. 4748, T^.S.X.AI. This s])ecies was discovered on three occasions 
in the summer of 1880 in intestine of the dogfish [MuHteUis cauls)] 
AA^oods lloll, Alassachusetts; July 12, a few from each of two dogfish; 
July 18, few in each of four dogfish; August 1, a few in three of four 
dogfish. 

This species is usually associated in the dogfish with the larger 
R. hulhosnm and two species of CalUobothriuw, 6\ vcrticlllainm and C\ 
eschrichiii, 

A Rhynchohothrium which I found in the intestine of the sting ray 
{Dasyatls ccninim) at Woods IIoll, Massachusetts, August 10, 1889, 
agrees with this siiecies. 

38. RHYNCHOBOTHRIUM TENUISPINE Linton. 

(PlaL‘ XXXIV, fig. 8.) 

Jxhynvhohothrium tnntispiue Linton, F. S. Fish Com. Kept,, 1887, pp. 837-838, 
1>1. XII, figs. 1, 2. 

Xos. 4749, 4751, IT.S.X.AI. 1 discovered this species on one occa- 
sion in the sting rny {Dasyatis coitnira), intestine, since 1887, in the 
suminer of 1889; July 18, one specimen. 

1 have also found a Rhynchobothrinm in the spiral valve of the blue 
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shark (Prionace glatica) which ap[)ears to be identical with this spe- 
cies, at least in the character and disposition of the hooks on the 
proboscides, which I find to be one of the safest criteria in determining 
identities in the Tetrarhynchida\ Two specimens Avere found in the 
blue shark August r>, 1880, at Woods Holl, ^lassachusetts. They were 
associated with Orygmatohothrium angmtiim and AnthohoiJirimu lacini- 
atuDU 

Dimensions of alcoholic specimens: Length of bead and neck, 0.85 
mm. in one, 1 in the other; lengtli of bothrium, 0.24; breadtli of head, 
0.3(>; diameter of neck, 0.27; length of last (eighth) segment, O.o4; 
whole length of each specimen, 2.5. Color faint reddish brown or llesh 
color. The posterior segments are loosely attached and evidently be- 
came detached before maturity. A number of free proglottides which 
had been placed in a vial with specimens of 0. auffiiMum are evidently 
Rhynchobothrium segments and presumably belong to this species. 
One of them is represented in Fig. 8. If they are in truth specimens 
of this species they have increased in length enormously as compared 
with those which are still attached to the strobile. 

Dimensions of one of these free proglottides (alcoholic): Length, 2.8 
mm.; breadth near anterior end, 0.50; breadth at reproductive aper- 
ture, 0.50; breadth near posterior end, 0.3, 

Proglottis slipper-shaped, round at anterior end, slightly constricted 
in front of reproductive aperture about middle, bluntly rounded and 
slightly narrowed posteriorly; reproductive aperture on lateral margin 
near imstcrior third, in broad shallow cloaca; vitellaria narrow along 
each lateral margin through nearly Avhole length; testicular masses in 
anterior half; ovaries two. united by narrow part about halfway between 
reproductive aperture and posterior end; vagina short, curved, opening 
beside and behind cirrus: cirrus bulb oval, inclined inward and forward. 

The crenulate ma gins agree Avith Avhat was observed on segments 
attached to strobile. Analogy Avith N. bulbifer, whose proglottides 
grow after separation from strobile, hiA or the theory that these segments 
belong to 7?. teuuispine. Length of longest fragment, 22 mm. (the length 
of a strobile must be very considerably greater than This); length of 
bothrium, 0.55; breadth of bothrium, 0.4; length of head and neck, 1.4; 
diameter of neck, 0.4; length of contractile bulbs, 0.35; length of last 
segments, 2.4; breadth of last segments, 0.0. 

Dimensions of another specimen, alcoholic: Length of bothrium, 0.45 
mm.; length of proboscis, 0.9; diameter of proboscis at base, including 
hooks, 0.045; diameter of proboscis at apex, including hooks, 0.035; 
length of largest hooks, 0.012. 

In one specimen two of the proboscides had been extended along with 
0.3 mm. of the sheath. 

The scolcx and strobile bear some resemblance to those of R. acjile^ 
but the character of the hooks on the proboscides is quite different in the 
two species. 

Proc. N. M. vol. XX 29 
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39. RHYNCHOBOTHRIUM IMPARISPINE Linton. 

Rhy^teliohoikrium imparispine Linton, U. S. Kish Com. Re]>t., 1887, jip. 840-843, 
])1. XII, figs. 0-9.^ 

Ko. 4745, U S.N.]\r. From the intestine of the skate; October 17, 
1887, Woods Holl, j\rassacliusetts; V. X. Edwards, collector, seven 
speeimens. 

Dimensions of alcoholic specimen : Length, 20 mm.; length of both- 
riiiin, 0.9; length of head and neck, 0; length of posterior segments, 2.2; 
breadth of posterior segments, 1. 

The hooks of this siiecies bear a close resemblance to those of E, 
erinaceus Beneden. 

The species of skate is probably Raja erinacea, 

40. RHYNCHOBOTHRIUM LONGICORNE Linton. 

Bhynchohothrium lonyiacovue Linton, V. S. Kish Com. Kept., 1887, pp. 847-849, ]>1. 
XIII, figs. 4-8. 

Xo. 4839, U.S.X.M. was collected at Woods Holl, Massachusetts, date 
not given; from intestine of sand shark {Cnrcharias littoralis). 

Dimensions of alcoholic specimen: Length, 35 mm.; length of head 
and neck, 5; length of proboscis, approximately, 4; length of last seg- 
ment, 3.5; breadth of last segment, 1.75. 

Genital aperture near anterior end with prominent lips showing crenu- 
late outline. The bothria iirqject in front of the head, are distinctly 
emarginate iiosteriorly, and bilobulate, with a iirominent median ridge 
between the loculi. Hooks of very diverse shapes. 

41. RHYNCHOBOTHRIUM BREVISPINE, new species. 

(Plate XXXIV, figs. 9-11.) 

Type. — Xo. 4750, U.S.X.M. Label reads: ‘‘Intestine of small ray; 
Penikese, duly 13, 1874.’^ 

It is highly probable that the ray was Eliinoptera honasus, since 
a parasite recognized as RlTmehothrhim longicoUe was along with this 
Xiarasite in the same vial. 

Bothria elliptical, divergent at base; neck subcylindrical: first seg- 
ments very short and crowded, becoming squarish, then much longer 
than broad, last segments four or more times as long as broad; repro- 
ductive aperture near middle of lateral margin, or a trifle nearer the 
posterior than the anterior edge of the segments; proboscides long 
and slender, twice as long as the bothria, very slightly tumid at base, 
tapering a little toward the aiiex; hooks small, about four longitudinal 
rows of stout honks with broad bases and recurved points, these flanked 
by two longitudinal rows on each side of smaller hooks not quite so 

^EiTat.T, p. 839, line 2, read figs. 3-5 in.st«‘a(l of figs. 3-6; p. 840, line 13, read dgs. 
6-9 instead of figs. 7-9; p. 880, for Anfhobothrinm, read Autlwcephahim; p. 890, tig. 
6, with explanation, should follow Rhynchohothrium iu 2 )aris 2 )ine. 
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broad. The remaining rows are composed of hooks wliich are more 
slender and not so sharply recurved. Tliere is not a very great diver- 
sity of shape and size in the hooks in this species. 

Dimensions obtained by measnrement of alcoholic si)ecimens. 

42. RHYNCHOBOTHRIUM AGILE, new species. 

(Plate XXXIV, tigs. 12-15.) 

Type, — No. 4747, U.S.N.M, Botbria elliptical, divergent at base, 
with longitudinal median raised se])tiim; neck cylindrical, short when 
compared with strobile, which is very long and slender; proboscides 
armed with exceedingly small hooks, those on one side being stouter 
and more recurved and blunter than those on the other side, more slen- 
der, shorter, straiglitish, and sharper pointed; segments begin near 
base of contractile bulbs as fine, transverse lines; first segments con- 
se(iiieutly very short, soon becoming squarish, then oblong, ultimately 
twice as long as broad and subcylindrical, iiosterior margins slightly 
flaring; rei)i‘oductive aperture near middle of lateral margin. 

From intestine of cow-nosed ray (Rhinoptera honasus): Woods 
Holl, Massachusetts, 1889, August 14, two specimens; August 1<>, one 
specimen. 

Dimensions of living si)eeimen: Length, (13 mm.; breadth of head, 
0.7; length of bothrium, 0.40; breadth of bothrium, 0.44; diameter of 
neck, 0.4; length of free proglottides with ova, 4; breadth of free pro- 
glottides, 1.5. 

The free segments were almost cylindrical. When placed in sea 
water one of them was seen to discharge ova from one end in a dense 
white stream. After a short time they formed a mass at the bottom of 
the watch glass. The color of the mass of ova changed rapidly from 
white to very bark-brown, almost black. Some of the ova appear 
nearly globular, others measured 0.028 and 0.022 mm. in the two prin- 
cipal diameters. 

The specimen obtained on August 10 was long and slender, wdiite, 
very active, even after lying twelve hours in sea water, contracting 
irregularly and throwing itself into knots and coils so that it was impos- 
sible to get satisfactory measurements. In contracting, tumid places 
are succeeded by filiform places, which in their turn may quickly be(*ome 
tumid again. This worm was still active nearly twenty-four hours after 
its capture, when it was placed in picrosulphurie acid. It was broken 
in several pieces while it was still alive in endeavoring to dislodge the 
proboscides from a segment into which the worm had thrust them. It 
held on very tenaciously and was dislodged with the greatest difficulty. 

Some dimensions of alcoholic specimen: Breadth of head, 0.G5 mm.; 
length of bothrium, 0.45; breadth of bothrium, 0.36; diameter of neck, 
0.30; length of contractile bulbs, 0.34; length of head and neck, 1.23; 
diameter of proboscis exclusive of hooks, 0.03; length of largest hooks, 
0.006; length of last segment, 1.5; diameter of last segment, 0.65. 
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43. TETRARHYNCHUS ROBUSTUM Linton. 

Teirarhynchus rohiistum I^ixton, U. S. Fish Com. Kei>t., 1887, ]>p. 855-857, pi, 
XIV, figs, 7-9. 

Xo. 4821, U.S.X.M, ; Woods Uoll, IMassaclinsctts, August 14, 1889, 
intestine of cow-nosed ray {Rhinoptera honasus)^ two spe(*iinens. 

The dimensions of the bothria and all the soft parts somewhat less 
than those given of T. robustinii in original description and more than 
those given of T. tenne] the shape, arrangement, and dimensions of the 
hooks agree with those of 1\ robustum, Keprod active apertures are 
near the anterior margin of the proglottis. 

This species was originally described from specimens found in the 
sting ray (Dasyatis centnim). 



44. TETRARHYNCHUS BISULCATUM Linton. 

Bh ynchobothrium histilcatum Linton, U. S. Fish Com. Kept., 1886, pp. 479-486, 
1)1. IV, figs. 9-23. 

Tetrarhynclim hiscnlatiun Linton, U. S. Fish Com. Kept , 1887, pp, 857-861, pis. 
XIV, figs. 10-12; XV, fig. 1. 

Xo. 4713, U.S.X.M. Label reads: ‘^Spotted shark, Xo. t>9.” 

Xumerous specimens of this species are felted together into a mass 
from which it is difficult to get a complete specimen. One fragment 
was measured and found to be over 150 mm. in length. 

I have found this species in the adult condition, thus far, only in the 
dusky shark [Car char in an obscunis). The name ‘^spotted shark ’Ms not 
distinctive. The host in this case was without much doubt Carchari- 
nns obseiirns, 

45. TETRARHYNCH<JS TENUE Linton. 

Teirarliyncluis teuuc Linton, U. S. Fish Com. Kept., 1887, pp. 853-855, pi. xiv, 
figs. 5-6. 

Xo. 4827, U.S.X.M. The following additional find of this species is 
here noticed: August 10, 1889, Woods Iloll, ^Massachusetts, one speci- 
men from the sting ray (Dasyatis centnira) stomach. 



EXPLANATION OF PLATES. 



The following letters have the s£ 
a. auxiliary bothrium. 

1). bothrium. 
c. cirrus. 

ch. calcareous bodies. 
cm, circular muscles. 
cp. cirrus i)oueh. 
ctt. cuticle. 

vsp. 



? significance in all figures: 

hn. longitudinal muscles, 
o. ovary. 

t. testes. 

u. uterus. 

V, vagina. 

rd. vas deferens, 
r g. vitellin<‘ gland, 
ginal sphincter.. 



Where the degree of enlargement is not noted on the figure, the symbols used in 
these explanations refer to the eyepieces and objectives of Zeiss, stand No. VII. 

The degree of enlargement with the eyepieces and objeetives which were used m 
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the coiistnictioii of these sketches, draw-tube open, is approximately that given 
in the following table: 



Objective. 


Eyepiece. 


2 


4 j 


A 


50 


90 ' 


B 


240 j 


420 




1 





It should be remembered, in using this table, that the figures have been reduced 
one-fonrlh linear in the process of printing. 

Most of the sketches were made with the aid of a camera lucida. Those in which 
the Zeiss eyepieces and objectives were used were made with an Abbe camera lucida. 
It is to be understood that the sketches are made from alcoholic specimens unless 
otherwise stated. 

VhATR XXVII. 

Tmiia salreHni, from Cristh'ome7' namaycush. 

Fig. 1. Head and neck. Enhirged fourteen times, 

2. Head, neck, and first segments of another specimen. Enlarged fourteen 
times. 

.S. Small strobile, entire. Enlarged fourteen times. 

4. Head and neck. Enlarged thirty times. 

5. Single proglottis of one of longer strobiles. Enlarged fourteen times. 

Twnia ocellata Rudolphi (f ), from AmhIopUtes riqycstris. 

6. Front view of head. PAilarged fifteen times. 

7. Same enlarged. Enlarged thirty times. 

8. Posterior segments. Enlarged fourteen times. 

9. Postero-median segment, in oil of cloves. Enlarged fifteen times. 

10. Longitudinal vertical section throiigh cirrus and vagina. Zeiss 2/A, draw- 

tube open. 

11. Longitudinal horizontal section through cirrus-pouch and vagina. Zeiss 

2/A, draw- tube closed. 

Monobothrium hexacotyUf new species, from Catosiomns sp. 

12. Ventral view of siiecimen. Enlarged three times. 

13. Head of same, side view. Enlarged fifteen times. 

14. Head of another specimen, side view. Enlarged fifteen times. 

15. Marginal view of head. Enlarged fifteen times. 

10. ITausverse section near anterior end of head. Zeiss 2/A, draw-tube open. 

17. Transverse sectiim of head farther back than fig. 16. Zeiss 2/A, draw-tnhe 

open. 

18. Cell from parenchyma (see Plate XXTIII, Fig. 2). Zeiss 4/D, draw-tube 
open. 

19. Another cell from same. Zeiss 2/D, draw-tube open. 

Plate XXVill. 

(Monobothrium hexacotylc, new species (continued). 

Fig. 1. Transverse section toward base of head. Zeiss 2/A, draw-tube open. 

2. Transverse section through middle of body, ye. cell in 2)arenchynea, see Plate 

XXVII, Figs. 18 and 19. Zeiss 2/A, draw-tube open. 

3. Diagrammatic sketch, ventral view. 
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Schiatocepkalns dimorphns Crepliii (?), from Coitus huirdii. 

Fig. 4. Head and interior segments. Kiilarged iifteeu times. 

5. Part of transverse section of body, n. nerve, hn. small longitudinal muscle 

bundles, /m. large longitudinal. Zeiss 2 ^A, draw-tube open. 

Cyaihocephalus trunoaius Pallas, from Coregonus clnptiformis. 

6. A^entral view of specimen. Enlarged six times. 

7. Head of same, f'nlarged thirty times. 

8. Head of another specimen. Enlarged thirty times. 

Dihoihrium rugosum Kndolplii, from (iadux (allarias. 

9. Posterior segment, abnormal. Enlarged about fourteen times. 

10. Longitudinal horizontal section, Ir. excretory vessel. Zeiss 2/A, draw-tube 
closed. 

Plate XXIX. 

Dihothrinm rugosum Rudolphi (continued). 

Fig. 1. Longitudinal vertical section. Zeiss 2/A, draw-tube closed. 

2. Same, more highly maguibed, showing cross section of cirrus-pouch and 

vagina. Zeiss 2/D, draw-tube open. 

3. Part of transverse section of body through the laterally placed eirrus-i>oucb. 

Zeiss 2/A, draw-tube idosed. 

4. Part of longitudinal vertical section of body throiigh the external orifices 

of uteri. Zeiss 2/A, draw-tube closed. 

Diboihrium hastaium, new species, from Pohjodon spathula. 

5. Lateral view of head, sketch from life. Enlarged fitteeu times. 

6. Marginal view of same, from life. Enlarged fifteen times. 

7. Antero-uiedian segments, from life, enlarged about three times. 

8. IMedian segments, from life. Enlarged about three times. 

9. Posterior segments. Enlarged four times. 

10. Same of another strobile. Enlarged four times. 

11. 0])tical section of lateral genital aperture, in oil of cloves. Enlarged one 

huudre<l ami eighty times. 

Plate XXX. 

Dihothrinm hastaiumj new species (continued). 

Fig. 1. Lateral view of head of living specimen. Enlarged thirty times. 

2. Marginal view of head of living specimen. Enlarged twenty-five times. 

Dihothrinm iufiuidihnUforme Rudolphi, from Lota maculosa ami Salvelinus 
namayensh. 

3. Head of specimen from L. maculosa. Zeiss 2/A, draw-tube closed. 

4. Head of another specimen from same host. Zeiss 2/A, draw-tube closed. 

5. Head of s])ecinieu of *S'. uamaycush. Enlarged fifteen times. 

6. Another ty]>e of head from same host. Enlarged fifteen times. 

Dihoihrium luciuiatum, new siiecies, from Tarpon atlanticus. 

7. Head and anterior segments. Enlarged twelve times. 

X. Same specimen, lateral view. Enlarged twelve times. 

9. Another specimen, marginal view, corresponding to lateral margin of body. 
Enlarged twelve times. 

10. Lateral view of same siiecimeu. Enlarged twelve times. 

11. Front view of head. Enlarged twelve times. 

12. Autero-mediau segments. Enlarged twelve times. 
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Fi". 13. I’ostoro-niedinn se;Li’ments. Enlarged twelve times. 

14. Fosterior segments. Enlarged twelve times. 

15. liOngitudinal vertical section. Zeiss 2/A, draw-tube open, inner vitel- 

line gland. 

16. Ovum. Zeiss 4/1), draw-tube ojien. 

Plate XXXI. 

DlhothrUim lavinlatum, new species (continued). 

Fig. I. Genital cloaca with external end of cirrus-ponch and vaginal sphincter, 
from longitudinal, vertical se<-tion. Zeiss 2/D, draw-tube closed. 

2. Part of transverse section of body through cirrus-pouch and external, dor- 

sal, opening of ut(‘rns. Zeiss 2/A, draw-tube closed. 

3. Section of ciri us and cirrns-jioneh and vaginal sphincter, near ventral sur- 

face, from longitudinal, horizontal section of body. Zeiss 2/D, draw- 
tube open. 

4. Same, section made a little deeper in body than hn. longitudinal innseles of 

cirrus-lnilb, Fig. 3. Zeiss 2/1), draw-tube open. 

5. Section of cirrus and <drrns-pouch and vagina, from longitudinal horizontal 

section of body, not so ninch magnified as 3 and 4. Zeiss 2/D, draw-tul>e 
closed. 

6. Portion of transverse section. Zeiss 2/D, draw-tube closed. 

7. Longitudinal muscles and calcareous bodies. Zeiss 4/D, draw-tube open. 



Plate XXXII. 

Dihrothrinm oeckhntah’, new species, from Sehastodes sp. 

Fig. 1. View of head, bothrial side. Enlarge<l twenty-seven times. 

2. ^Marginal view of head. Enlarged forty times. 

3. Part of transverse section of body. Zeiss 2/A, draw-tube closed. 

4. Longitudinal section of cirrus-pouch, from transv'crse section of lunly. 

Zeiss 2/D, draw-tube open. 

5. Longitudinal section of external end of vaginal tube, vagina surr<mndcd by 

nucleated C(dls, from transverse section of body. Zeiss 2/D. draw-tube 
open. 

6. Portion of ovary showing large, nucleate<l germ cells {(jr.) and sphincter of 

oviduct from transverse so(‘tion of body. Zeiss 2/1 ), draw-tube o]ien. 

7. Transverse section of genital ai>ertnre, mair surface, from longitudinal, 

horizontal section of body. Zeiss 2/D, draw-tube o]»en. 

* ><. Same, a little deeper in body thau Fig. 7, showing end of cirrus and opening 

of vagina, from longitudinal, horizontal section of bo<ly. Zei.^s 2/D, 
draw-tube open. 

9. Transverse section of cirrns-i)Ouch and vagina, deeper in body than tig. 8, 
from longitudinal, horizontal section of body. Zeiss 2/D, draw-tube open. 

10. Ovum. Zeiss 4/D, draw-tube open. 

11. End of ovum with apercle. Zeiss 4/D, draw-tube o 2 >en. 

Plate XXXIII. 

Anthobotlu'ium puJrinatum Linton, from Dasyaiis centrura. 

Fig. 1. Free-hand sketch of head from life. Enlarged about twice. 

Ehiueboihnum longicoUc Linton, from Jfliivopirra bonastts. 

2. Cirrus, sketch from life. Enlarged about two hundred times. 

3. Ova as seen through transparent walls of proglottis, compressed, from life. 

Enlarged about two hundred times. 

4. Single ovum, from life, in sea water, filament not shown. Enlarged about 

four hundred times. 
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lihhiehothrinm luininmm Iiene<leii, from Jiaja laris. 

Fig. 5. Head, liotliria .somewhat distorted. Knlarged ahoiit fourteen times. 
rhifUohoihrinm foUatnm Linton, from Dastjaiis ctutnira. 

6. Free ])roglottis. Knlarged about forty times. 

Orygmaiohoihrium pQulnm^ new species, from (iahocerdo iigrinus. 

7. Front view of head. Zeiss 2/A, draw-tube o]>en. 

8. Single bothrium, front view. Zeiss 2/D, draw-tul)e closed. 

Orygmaiohothrium crennlaiumy new s])eeies, from Dasyatis cenirara. 

0. Front view of bead. Zeiss 2/A, draw-tube open. 

10. Single lobe of same; as, anterior sucker ; ps, posterior sucker; c?a, circular 

miisele.s. Zeiss 2/A, draw-tube open. 

11. Single lobe, diagrammatic, letters same as in fig. 10. 

12. Posterior segments. Zeiss 2/A, draw-tube closed. 

Plate XXXIV. 

Orygmaiohothrium crcmdainm, new species (continued). 

Fig. 1. Part of longitudinal section of bead; letters same as in Plate XXXIII, 
fig. 10, highly magnifi(‘d. 

Onchohotlxriam (lacinaUnn Diesing, from Dasyatis cenirura. 

2. Side viow of head. Enlarged twenty-four times. 

3. Hooks as seen in front view of head ; th, tubercle. Enlarged about one hun- 

dred and eighty times. 

4. Proken hooks; 1(, base of hooks; th, base of tubercle. Enlarged about one 

hundred ami eighty times. 

5. Side view of hook; th, tubercle. Enlarged about one hundred and eighty 

times. 

Cal liohothr turn verticillatnm Rudolphi, from Mastelns eanis. 

6. Masses of ova in oviduct, from life. Enlarged about sixty times. 

7. Single mass of ova, from life. Enlarged about two hundred and tweuty- 

fn e times. 

lih ynvhohotlirium tenuispinc Linton, from Dasyatis ventrara. 

8. Free, mature segment; cl, genital cloaca; sr, seminal receptacle. Enlarged 

about twenty times. 

Bhyuchohothriam hrerispiue, new species, from small ray {Uhinoptera hoaasus)^ 

9. Head and neck, proboscides extended. Enlarged about twenty-two times. 

10. Proboscis lu'ar base. Enlarged about four hundred and seventy-five times. 

11. Another view of proboscis, near base. Enlarged about four hundred and 

seventy-five times. 

UhyHchohothriiUH ague, new species, from Uhinoptera honasns. 

12. Head and neck, showiug proboscides, sheaths, and bulbs. Zeiss 2/A, draw- 

tube closed. 

13. Portion of strobile. Enlarged about fifteen times. 

14. Proboscis, near a])cx. Zeiss 2/D, draw-tube open. The hooks are larger on 

the opposite side of the ]>roboseis. 

15. Proboscis, near base. Zeiss 2 D, draw-tube o])en. The hooks are smaller 

on the opposite side of the ijroboscis. 
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PROCEEDINGS, VOL. XX PL. XXVII 




Parasitic Worms { Taenia ) from Great Lake Trout and Rock Bass, and { Monchothrhm ) 

FROM Sucker. 



For explanation of plate see page 453 . 



u. s. national museum 



PROCEEDINGS, VOL. XX PL. XXVItI 




Parasitic Worms (Monohothrium) from Sucker, {Schistocephahi.<i) from Blob, 

iCyafhocephalus) FROM WhITEFISH, AND (Dibothrium) FROM COD. 

For explanation of plate see pages 453 454. 



U. S. NATIONAL MUSEUM 



PROCEEDINGS, VOL, XX FL. XXIX 




Parasitic Worms {Dihothrium) from Cod and Paddlefish, 

For explanation of plate see page 454 . 
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PROCEEDINGS, VOL. XX PL. XXX 




Parasitic Worms iDibothrinm ) from Paddlefish, Cod, Ling, Great Lake Trout, 

AND Tarpum. 



For explanation of plate see page 454. 



U. S. NATIONAL MUSEUM 



PROCEEDINGS. VOL. XX PL. XXXI 




Parasitic Worm (Dibothrium) from Tarpum. 



For explanation of plate see page 455 . 
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Parasitic Worm (Dibothrium) from Rock Cod. 

For explanation of plate see page 455 . 



U. S. NATIONAL MUSEUM 



PROCEEDINGS, VOL. XX PL. XXXIIl 




Parasitic Worms (Anthoboihriu7n ami Phtfllobothrium) FROM Sting Ray, (Khine- 
bothrium) FROM CoW-NOSED RaY AND SMOOTH RaY, AND (Orijginatobothriuiu) 
FROM Tiger Shark and Sting Ray. 

For explanation of plate see pages 455, 456. 



U. S, NATIONAL MUSEUM 



PROCEEDINGS, VOL. XX PL. XXXIV 




Parasitic Worms iOrngmatohothrium and Ondiobothrinm) FROM StING RaY, \CalUo- 
bothrinm) FROM DOGFISH, AND (Rlnjnchohofhrinm) FROM STING RaY AND COW- 
NOSED Ray. 



For explanation of plate see page 456. 




